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IN T H E CLAIMS 

1 . (Currently Amended) An electrochemical cell system, comprising: 
a first, electrode; 

a second electrode; 

a membrane disposed between and in intimate contact with the first electrode and the 
second electrode; 

a first flow field in fluid communication with the first electrode , wherein the first 
eleclrode i s d isp osed on ;i first side ofopp^site- the membrane; 

a second flow field in fluid communication with the second electrod e, whe rein the second 
clocU;odcj^ membrane opposite the f irst side: and 

a porous flow field member in fluid communication with the first flow fields-opposite) tho 
Fu st-electrode, wherein the flow field member comprises a porous support haying modi fied to 
provide-a ^jjulcd^selecUufhydrophobicity, a graded sd^tcd-hydrophilidlv^ a combination oTa 
gnided.seleeled hydrophobicity and gradcd.seleeted- porosity, or a combination of a 
jir^dvdso^ted hydrophiltcity and gradedselected porosity. 

2. (Original) The electrochemical cell system of claim 1, wherein the porous flow field 
member comprises a porous support integrated with a polymer or a combination of a polymer 
and an electrically conductive material. 
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3 > (Cur ren tly Amended) An cloclr ochenrical cell s ystem, comprising : 

afij^tclcclrpdo; 

n second el ectrode; 

i\ mem brane; disposed between and in i ntiitiate conta ct with the first electrode and Ih c 
sec ond electrode ; 

aJ5.i^-flQW-ficJd jn./lni d communication with the first electrode , wherein the fi rst 
clcelrodcjs disp ose d on a firfit side of the membrane; 

i\ sec ond flow field in fluid communicat ion with the second elect rode, whe rein the sec ond 
electr ode is disposed on a second side of the m embrane opposite the fi rst side; and 

a poro li s„fl a w„ fi eld mem ber in fluid communica tion with the first flow Held, wherein t he 
Jlpvv P QKl member con ip risos a porous sup port bav in r jLsclcctcd hydro phobicity, a selecte d 
hydmphilicitv , a combination of a select ed hydrophobicitv and . s elected porosity, or a 
^jmihilU^ and selected porosity, an d-4%e-ete€4rochemfca1 cett 

system of daim 2, - wherein the porous flow field member comprises about 5 wt, % to about 95 
wt. % based on the total weight of the mixture of porous support material and about 5 wt. % to 
about 95 wt, % based on (he total weight of the mixture of polymer. 

4, (Original) The electrochemical cell system of claim 3, further comprising about 50 
wt. % to about 80 wt, % based on the total weight of the mixture of porous support material and 
about 20 wt, % to about 50 wt, % based on the total weight of the mixture ofpolymer* 

5, (Original) The electrochemical cell system of claim 2, wherein the polymer is 
selected from the group consisting of a hydrophobic polymer, a hydrophihe polymer, and a 
hydrophilic/hydrophobic polymer mixture, 

6, (Original) The electrochemical cell system of claim 5, wherein the hydrophobic 
polymer is selected from the group consisting of polytetrafluoroethylcnc, lluormated ethylene 
propylene, polyvinyliduicfluoridc, ethylene chlorotrifluoroethylene copolymer, ethylene 
totrafluoroethylcne, perfluoroaikoxy, teti afluoroelbylene perfluoromcthylvinylcthcr copolymer, 
and mixtures comprising at least one of the foregoing hydrophobic polymers. 
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7. (Original) The electrochemical cell system of claim 5, wherein the hydrophilic 
polymer is selected from the group consisting of proton conductive ionomcrs and ion exchange 
resins, 

8. (Original) The electrochemical cell system ofclaim 2, wherein the electrically 
conductive material is selected from the group consisting of niobium, zirconium, tantalum, 
titanium, steel, nickel, cobalt, mixtures comprising at least one of the foregoing materials, and 
alloys comprising at least one of the foregoing materials. 

9. (Currently Amended) The electrochemical cell system ofclaim 2, wherein the 
polymer is an elaMwwclaslomcrie threaded, woven, or stitched within the porous support. 

10. (Original) The electrochemical cell system ofclaim 9, wherein the porous support is 
a carbon clolh. 

11. (Original) The electrochemical cell system ofclaim 1, wherein the porous flow field 
member has a void volume of about 20 % to about 80 % based on the total volume of the flow 
field member 
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1 2. (CuiTcn lly Amended) An electro chemical ce ll system, comprising : 
3 first elec trode; 

a, membrane disposed betwee n and in in tima te contact with Uic first c lcclrodc and th e 
KeCQl)d_^Lcct rod e; 

^jirsl flow field in flaid coinmi inieiitioTi with th e first electrod e, wherein t he firs t 
etee(/qdejjulL5n^ a fir st side of t he membrane; 

^fjgpnjj „flinyjjijdjn fiuid communicatio n willi the se cond el ectrode, wher ein the second 
el eel rode is d i sposc d on a seco nd side of the me mbrane o pposite t l ic first side: and 

a po rous H ow, fj eld memb er in flui d coiiinum iea ti on with the fi rst Ho w field, where in the 

fiovSL^ 
toldmj^ 

cpmhi iu i lion o f a sclectc^y^ porosity , 

-The oleelrotiltcmical-eeil-sysiem of claim^whcrcin the porous flow field member comprises a 
fu st layer comprising a first layer having a first hydrophobicity, and a second layer having a 
second, different hydrophobicity. 

13. (Original) The electrochemical cell system of claim 12, wherein the first layer 
comprises a porous support integrated with an clastomcric material, and the second layer 
comprises a screen. 

14. (Original) The electrochemical cell system of claim 13, wherein the elastomeric 
material is selected from the group consisting of silicones, nuoroelaslomers, and combinations 
comprising at bast one of the foregoing clastomcric materials, 

1 5. (Original) The electrochemical cell system of claim 12, wherein the first layer has a 
first porosity and th<? second layer has a second porosity. 



7 



PAGE 9/24 * RCVD AT 7/1212004 4:29:49 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-l/4 * DNIS:8729306 * CSID:86028601 1 5 * DURATION (mm-ss):06-36 



JUL-12-2004 HON 04:36 PM CANTOR COLBURN LLP 



FAX NO, 8602860115 



P. 



PBS-0043 

1 6. (Currently Amended) The electrochemical cell system of claim 15, wherein 
wherein-the first layer comprises a porous support integrated with an elastorncric material, and 
the second layer comprises a screen. 

17. (Original) The electrochemical cell system of claim 15, wherein the first layer 
comprises a porous support integrated with an clastomeric material, and the second layer 
comprises a sintered metal cloth, 

1 8. (Original) The electrochemical cell system of claim 1, wherein the porous flow field 
member further comprises a catalyst, 

1 9. (Original) The electrochemical cell system of claim 1 8, wherein the catalyst is 
selected from the group consisting of platinum, palladium, rhodium, carbon, gold, tantalum, 
tungsten, ruthenium, iridium, osmium, alloys comprising at least on the foregoing materials, and 
mixtures comprising at least one of the foregoing catalysis, 

20. (Original) The electrochemical cell system of claim 1, wherein the porous support 
comprises a material that is non-oxidizablc at anodic potentials of less than about 4 volts, 

21 . (Currently Amended) The electrochemical cell system of claim 1 > wherein the 
porous support is a screen, a perforated sheet, a pierced sheet, a sintered metal cloth*? an etched 
sheet, a felt, or a woven mesh comprising a material selected from the group consisting of 
niobium, zirconium, tantalum, titanium, nickel, cobalt, steel, and alloys comprising at least one 
of the foregoing materials. 

22. (Currently Amended) The electrochemical cell system of claim 1, further 
comprising a second porous support contacting the first porous support and having a greater void 
volume than the first porous support* and a third porous support contacting the second porous 
support on athc side of th e sec ond porous su pport opposite the first porous support, and having a 
greater void volume than the seconcLseeoned porous support. 



8 



PAGE 10/24 * RCVD AT 7/12/20D4 4:29:49 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1/4 * DNIS:8729306 * CSID:86028601 15 * DURATION (mm-ss):06-36 



JUL-12-2004 HON 04:36 PM CANTOR COLBURN LLP 



FAX NO. 8602860115 



P. 11 



PBS-0043 

23. (Currently Amended) The electrochemical cell system of claim 22, wherein each 
of the porous supports is integrated with an cl asl om crjc_ fel actomer ie-materi al « 

24. (Original) The electrochemical cell system of claim 23, wherein the elastonicric 
material further comprises an electrically conductive material. 

25. (Original) The electrochemical cell system of claim 23, wherein the electrically 
conductive material is selected from the group consisting of copper, silver, silver-coated spheres, 
niobium, zirconium, tantalum, titanium, steel, nickel, cobalt, mixtures comprising at least one of 
the foregoing materials, and alloys comprising at least one of the foregoing materials, 

26-39. (Cancelled) 

40, (Currently Amended) An electrochemical cell system, comprising 
a first electrode; 
a second electrode; 

a membrane disposed between and in intimate contact with the first electrode and the 
second electrode; 

a first flow field in fluid communication with the first electrode, wherein the first 
clpcjj\\clg_is ^disposed on a fi rsl si de of -opposite the membrane; 

a second flow field in fluid communication with the second electrode, wh erein the s econd 
electro de is dispose d on a sec ond side of -eppftsile the membrane op posite the tl rsLsido; and 

a porous flow field member in fluid communication with the first flow field opposke-tha 
■fii-'swloctrode, wherein the flow field member comprises a sintered metal cloth. 
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41 . (Original) The electrochemical cell system of claim 40, wherein the sintered metal 
cloth is integrated with a polymer and optionally a catalyst, or a combination of a polymer, an 
electrically conductive material, and optionally a catalyst, wherein the polymer is selected from 
the group consisting of a hydrophobic polymer, a hydrophilic polymer, and a 
hydrophobic/hydrophiltc polymer mixture. 

42. (Original) The electrochemical cell system of claim 40, wherein the sintered metal 
cloth comprises a graded porosity. 

43. (Original) The electrochemical cell system oFclaim 40, wherein the sintered metal 
cloth comprises a first layer having a first porosity and a second layer having a second, different 
porosity. 

44. (Original) The electrochemical cell system ofclaim 40 s wherein the sintered metal 
cloth comprises a first layer having a first void volume, a second layer having a second, different 
void volume, and a third layer having a third, different void volume, wherein the first void 
volume is greater than the second void volume, and the second void volume is greater than the 
third void volume, 

45-49. (Cancelled) 
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50, (Currently Amended) In an electrochemical cell comprising a first electrode; a 
second electrode; a membrane disposed between and in intimate contact with the first electrode 
and tlio second electrode; a first flow field in fluid communication with the first clcctrode 4 
wherein the first el ectrode is disgo^Lon a first side oj>opposite the membrane; a second flow 
field in fluid communication with the second electrode, wherein the secon d electrode is . disposed 
on h secon d side of opposite-the membrane oppo site the fir st side , a method for managing fluid 
flow comprises 

introducing a quantity of fluid into the first flow field; 

passing the fluid through a graded, porous flow field member in fluid communication 
with the first flow field-opposite the-ftrst^teetrode, wherein the flow field member comprises a 
porous support linviii c" modi fi-ed-lo provides* gr aded selecteeHiydrophilicity, a g raded s elected 
hydrophobicity, a combination of a graded, s^cett\4-hydrophilicity and a g_radcd„sel^etol -porosity, 
or-, a combination of a gmded^sek^l^d-hydrophobicity and a «raileiL^^l^^tHl-porosityi_}md 

contacting the fluid with the first electrode. 

51 , (Original) The electrochemical cell of claim 50, wherein the porous flow field 
member comprises a first porous support having a first void volume, a second porous support 
having a second, different void volume, and a third porous support having a third, different void 
volume, wherein the first void volume is greater than the second void volume, and the second 
void volume is greater than the third void volume. 

52, (New) The electrochemical cell system of claim 2, wherein the electrically 
conductive material comprises carbon nanotubes. 

53, (New) The electrochemical cell system of claim 41, wherein the electrically 
conductive material comprises carbon nanotubes. 



11 



PAGE 13/24 * RCVD AT 7/12/2004 4:29:49 PM [Eastern Daylight Time] * SVR:llSPT0-EFXRF-1/4 * DNIS:8729306 * CSID:8602860115 * DURATION (mm-ss):06-36 



JUL-12-2004 HON 04:37 PM CANTOR COLBURN LLP 



FAX NO. 8602860115 



P. 



PES-0043 

54, (New) An electrochemical cell system, comprising: 
a first electrode; 
a second electrode; 

a membrane disposed between and in intimate contact with the first electrode and the 
second electrode; 

a first flow field in fluid communication with the first electrode, wherein the first 
electrode is disposed on a first side of the membrane; 

a second flow field in fluid communication with the second electrode, wherein the second 
electrode is disposed on a second side of the membrane opposite the first side; and 

a porous flow field member in fluid communication with the first flow field, wherein the 
porous flow field member comprises a porous support integrated with an electrically conductive 
material, wherein the electrically conductive material comprises carbon nanotubes. 
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55. (New) An electrochemical cell system, comprising: 
a first electrode; 
a second electrode; 

a membrane disposed between and in intimate contact with the first electrode and the 
second electrode; 

a first flow field m fluid communication with the first electrode, wherein the first 
electrode is disposed on a first side of the membrane; 

a second flow field in fluid communication with the second electrode, wherein the second 
electrode is disposed on a second side of the membrane opposite the first side; and 

a porous flow field member in fluid communication with the first flow field, wherein the 
flow field member comprises a first porous support having a selected hydrophobicity, a selected 
hydro phi 1 i cily T a combination of a selected hydrophobicity and selected porosity, or a 
combination of a selected hydrophilicity and selected porosity; a second porous support 
contacting the first porous support and having a greater void volume than the first porous 
support, and a third porous support contacting the second porous support on a side of the second 
porous support opposite the first porous support, and having a greater void volume than the 
second porous support, wherein each of the first, second, and third porous support is integrated 
with an clastomeric material. 



13 



PAGE 15/24 * RCVD AT 7/12/2004 4:29:49 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1/4 * DNIS:8729306 * CSID:86028601 15 * DURATION (mm-ss):06-36 



JUL- 12-2004 MON 04:37 PM CANTOR COLBURN LLP 



FAX NO. 8602860115 



P. 



P12S-0043 

56. (Now) An electrochemical cell system, comprising 
a first electrode; 
$ second electrode; 

a membrane disposed between and in intimate contact with the first electrode and the 
second cleclrodc; 

a first flow field in fluid communication with the first electrode, wherein the first 
electrode is disposed on a first side of the membrane; 

a second flow field in fluid communication with the second electrode, wherein the second 
electrode is disposed on a second side of the membrane opposite the first side; and 

a porous flow field member in fluid communication with the first flow field, wherein the 
porous flow field member has a gradient of porosity, and further wherein the porous flow field 
member comprises a porous support integrated with an electrically conductive material, wherein 
the electrically conductive material is selected from the group consisting of niobium, zirconium, 
tantalum, titanium, cobalt, mixtures comprising at least one of the foregoing materials, and alloys 
comprising at least one ofthc foregoing materials, 
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